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The value of the kind, amount, and direction of the 
clouds to the forecaster on the Pacific coast can not be 
overestimated. Many times the a proach of a storm 

several hours before the pressure begins to fall or the 
winds chan e in direction and increase in force. Some 

based upon the character and movement of the clou s. 
In  the forecasts issued from this office for the benefit 

of the raisin growers when drying their crop in the late 
summer and early fall, the value of cloud formation is 
preeminent. The conditions to beguarded a ainst am 

occur in the mountains and foothills and extend down 
into the valley. There are several types of ma s which 

produce rain unless preceded or accompanied by the 
rapid formation of a cumulus ca , first appearing on 

the range to the San Joaquin Valley s i d e . 4 .  R .  I ~ l h m ,  
District Fortcaster. 

from the ocean is indicated by t R e cloud formation 

of the best f orecasting that I have ever seen was la elp 

those of unsettled weather, when scattere d showers 

indicate these conditions, but they am not f ikely to 

the eastern slope of the Sierra an b-' later extendin over 
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SO- CORBELATIORS BETWEEN SOLAB ACTlVlTY AND THE 
CLIMATE OF TEE FA8 EAST.' 

By R. SEKIOUCHI. 

1. 8 o k r  ae&ivity and October t~nipe~(ltu.re8 of some pa.& 
of I%osen (Tiwrua).-?n this report we intend to show the 
esist.ence of eorrelations between annual sun-spot num- 
bers and October t.emperatures of various parts of Chosen. 
A glance at  figure 1 shows undeniable similarities be- 
Ween the general run of the curves re resenting varia- 

numhers, though there are many dissimilarities if t ey 
are compared put .  by part. The correlation coefficients 
hnve hcen calculated wit.h t.hs following results : 

Probable 
error. 

Ryu-qmho (Yongamp,!. . . . -. -. . . - - -. . -. . . -. . . . . +0.39 &O. 158 
qensan (R70nean). . . . ._. . . . . . . . -. . -. -. . -. . . -. . . . +0.58 &O. 124 
Jinaen (Chemulpo). . . . . . . . . . . . _. . -. . - - - . . . - - -. . . . +O. 39 &O. 158 
Fusan .......................................... +0.48 ztO.143 
Jfokoho (Moppi.. . . . . . . -. . . . . . . . . . . . . -. . . -. . . . . +0.44 zt0. 160 

Similar relations seem to exist throughout the wide 
a.rea including not only the whole of Chosen but also the 
northern part of China and the eastern part of Siberia. 
(See fi . 3.) For instance, the correlation coefficient for 
lrkutsf (1SS6-1904) is +0.41*0.132, and that for 
Tsingtau (1898-1915, except 1914) +0.43 f0.123. 

In  Chosen and Manchuria the month of October is one 
o€ the quietest seasons of the year; hence the mean tem- 
perature of t.hnt month in these regions may be consid- 

R tions of temperat,ure and the curve o P annual sun4 ot 

rnl890 M 1895 imam I905 

Fio. ?.-Sun-spot numbers. md October temperatures. 

(Hroken liue-relalfve annual sun-spot numhers, has heem supplied by the editor.) 

ered to follow faithfully the eneral distribution of baro- 

case in the other seasons and in moat 
proper. Although it may be somewhat premature to 
draw conclusions from the results that have been found 
from the observations of such a short period, we have 
grounds for assuming that the have the following sig- 
nificance: Thew i s  a n m k e d  d*?&vme bdween the rope88 

s ot 1mximu.ni. and in the period o sun-spot minamum. 

coefficient8 over more extended meas. be esamined. 
The necessary computations are now going on, and the 
rwults will be reported later. 

2 .  Solnr netimty ccnd m.infa.U.-Some statistical re- 
searches have been made to aee if there be any corre- 
lation between the annual rainfall of Seoul, Chosen, and 
the annual sunapot numbers. The rainfall data for the 

eriod before 1907 m-ere taken from the table corn iled 
gy the late Dr. Y. Wada from the records of the zoyal 

metric pressure in the Fa.r East, 
disturbed by passing cyclones, etc., as is 

of the det!ubpni.ent qf the Siberian FIIGH in thc perio S of sun- 

$ore definite conclusions will be o I tained if correlation 

1 Conde.med from 8bStmt iu Jotir. Met'l Soc. Japan, Tokyo, July, 19lS, 17-2. 
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Court of Korea: and for the remainin yen.1~ from the 
Annual Reports of t,he Meteorologica 5 O!:,serrn t,c!ry of 
the Government General of Chosen. The result,s are 
shown in Table 1, which giws the fre!-;ucncy OI oiich 
class of rainfall for each clnss of sun-s ot numbeis. The 
following peculiarities may be notice x : 

(a) For annual suns  lot numbers less than 3:) t.he he- 

p ~ r t i o n . ~  
(b )  For annual sun-spot numbeiu 81) t.o 40, the Ere- 

uency of the rainfall class 1,OW-I ,300 imi. far exceeds 
%e natural roportion (24 per.cent), while t,hnse (JI 1 . h ~  

portions. 
(c) For annual sums ot nunhers 40 bo SU, freciuency 

of the nest superior an8 the nest, inferior class ore fairly 
great, and both esceed bhe nornial prolmtioiis (19 nncl 
13 per cent,, respectively); while the ireyency of the 
class 1,000-1,300 mni. is ’less thrin the normal lwportion, 
and far less than that fur sun-spot nfil:l!jcls L’O to 40. 

(d )  When the mnua.1 sun-s mt iiumLers esccrii s!, the 

classes become less than t.lie;v  re in the case (if k j ,  
while those of the nest, inferior and t,he liest superior 
classes both beconie great.er. 

In  short, in yeus with escessive sun-spot, minbers, 
the tendency ia for thc uccurrcnce of c.it.her dmorfiidly 
excessive or abnormally cleficien t tirmud rnlnl”dis. 

The above results also show that the varia1)ility of the 
annual rainfall at  Se::.ul ir leust when the annual sun-spot 
numbers lie between SO aiicl 40, and 1)ecoiiie.;; greater niicl 

In thin respect 
above results niay be worthy of speciai attention, as 

0. Meisner has already pointed out a similar relaticn 
for Berlin rainfall, and such relations ~vi~uld be espcct,ed 
if the North Pacific and the North Atlant,ic. centers of 
action are assumed to he more intense in the porind of sun- 
spot maximum d a n  in the period of sun-s1mtV miiiiiiium. 

reasoiis for supposiiig that sun-spat 
influences upon t i e  climates of tilie tenipernt,e zmes teiid 
to lag behind the master phenwnena by sonie year.;. 
That is to say, the full climiitic effect of variations in 
the sun would show itself only aft.er some y e a i ~  have 
elapsed. The amount of sukh tiiiie lag may be different 
for different regions and for different climatic: elements. 
I have therefore esamined by successive trials to soe if 
the annual rainfall of Seoul may not be int,imat,ely 
correlated to the sun-spot nuniber of sonie one of the pre- 
.ceding 5 years. It has been found that if in any year 
the sun-spot number be exceedingly great:, t.lic aiimal 
rainfall three yeais later t.ends to be escessive, as will be 
seen from Table 2. 

Furthermore, if the annual rainfalls of Table 2 be 
divided into two clauses, one including all above 900 Inm. 
and the other all below that amount, ‘hen out of 24 cases 
of exceptional solar activity (annual sun-spo t number 80 
or more), we have only a single case of deficient annual 
rainfall, while out of 119 cases of lesser sun-spot numbers 
we have 33 cases (28 per cent) of deficient annual rain- 
falls. Though this result is too remarkable to be regarded 
as a mere chance, I will abstain from drawing any con- 
clusion f rob  it. 

quency of each rainf’al I cltss nmiiitains its normal pro- 

remaining c f asses generally are l)e!ow their nnrnial KJI-0- 

frequencies of two of the t. h ree ahve-nt~mecl rii.iiil;Jl 

ater as the sun-spot nunihei-s increase. 

We have man 

___ - . - - . . - - -. ... 
8 The period covered by this record is not stated but the number of rclntirc siinusl 

sun+ ot numbers oal ig  or e s c d i  So indicates that it extends l:wk t& !c.isI to 
i n d e  the I ~ E ~ - E D ~ ~ R .  
: Note t h a E r e l s  aslight tendency for above-thenorms1 hqurnsics of I:oih r.rlrt~.~o 

deedency and extreme excess of rainfall, as is also found to be tlw case Iron1 tho data 
in Table  EDITOR. 

I have also searched for sun-spot influences upon the 
rainfall of Kagoshinia, Miyazaki, Oita, Nagasaki, Shimo- 
noseki, Iclsugahara, and Hiroshima, in the western part 
of Japan )roper, for the eriod 1886 to 1915. For this 

year, espressed as percenta ea of the respective normal 

clevintions of this mean from 100 per cent have been 
cmmpu bed. 

In T:tble 3 t-lie h t  column gives these deviations 
arranged accnrding to the order cjf magnitude; the second 
colunin gives the years in which the respective devia- 
tions hare ocvxirred : and the third colunin, the number 
of yenm counted fcirward (+ or  bachwnrd (- ) from the 
nearest sun-spot mnsimum (M) or minimum (m). These 
results are summarized in Table 4, w1iic.h shows that 
both the abnormally escessive and the abnormally 
deficient aniiual rainfalls tend to occur near the period 
of sun-spo t ninsinium or minimum. 

3. SoLw <:cti&y ami cycloi~es.--Statistics show that the 
formit.ion of typlic>i!ns is mcist frequent toward the middle 
of Septenihr. But this is only the average state of 
things; in fact,, the season of maximum tyihoon fre- 
quenq- ci.!nie+: in scinie years considerably ear ti er and in 
sc.)nie gears ccnnielerably later than this. For instance, 
in 1S99 t,yphoon format.ions were most frequent toward 
the end of dug1kjt, while in 1009 t,he luasimuin frequency 
vim trJv;arcl the beginning of October. Thou h it is 
diHhult t.n pcint out. esnctlp by what causes SUCE abnor- 
;iiaiit.ie:; are brought almit, it can not be doubted that 
thcy tlepcnci t..) some esteut on the intensity and the 
pcvition ( I f  t,lie North Pacific center of action m the late 
siminicr. Therefi.rre, if there be any correlation between 
the varyin solar activity and either the intensity or the 
psition cl?t,lie ~ o r t l i  Pacsc: center of action in ~e late 
suniiii~r, then we iiiight espect such solar activities to be 
acwmpanied by a1)noriiialities hi the time of the maxi- 
mum ty;ilicmi activity. 

with trhis espectlitioii in miad, Table 5 has been pre- 
n:ired. ‘l’iie duta were t&en pmtly from tslie Animal 
h p o r t  of tlic ~(eii t , rd  Me teorologica.1 Obswvatory of 
J a p i  (the hzwoniet,ric. c-lcpr&sions) prepnred b Dr. T. 
Okadn, to which, through his generosity, I ha 2 the lib- 
crty to refer. To detmiiiine the period oi the maximum 
t,gphoon freeiueiicy, I hzve proceeded as follows : Sub- 
dividing ca.ch nioiitli into three decades, the number of 
t.p!ioons in encli decnde ~ R S  counted. The arithmet- 
i~;~.!  I~L!RII  of the ty hoon numbers of any three succes- 
sive clecxlc!s was 17 ted ns representing the typhoon 

tliuu t,eriiiined typhoon fre uencies of sll decades of 

results <.re shown in Table 5.  The second column gives 
t.Le ni:rsimum value of typhoon frequencies and the 
trhir:l column shows in what decade it oc.curred. .The 
nlues in the fourth column were obtained from those 
in the proceding column by sniootliiug by the formula, 

purpose t h e annual rain P allv at  these stations in each 

values, have been combine c f  into a mean value, and the 

-*. 

€requeocy of the riiicic :.l OIT e decacle of tho three. From the 

t ! d l  yenr the milsinium vn 9 ue was taken out. The 

These vdues :ire plotted in figure 3, from which it can 
be seen thut there is :til intimate relation between the 
solnr act.ivit,y ijiid the time of the maximum frequency 
of tajl>!iooii, though it is not so simple m I had a t  h t  
ex1)ectecI it to be. 
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D i d f .  Month. 
First.. ......................... 
Second ........ September .... 
SeMnd ........ A u m t .  ...... 
Third.. :... ... September. ... 
Second.. ...... September. ... 
Second ....... September. ... 
Third.. ....... 
First.. ....... .\peptember- ... 
Second-third.. September. .__ 
Third ......... September. ... 
Second ........ September .... 
Seeuiid.. ..... _I September. ... 
Third ......... September .... 
Second ........ October ....... 
Third ......... September .... 
Third.. ....... 
Third ......... September .... 
First .......... September .... 
Smnd-third.. August.. ...... 
First.. ........ September. ... 
Third ......... September .... 
E'imtrseeond ................... 

........ )deptember. ... 

TABLE 4.-D&th of annual rainfall in weatern Ja an fimn normd, 
in relation to the epoch of maxima and minima ofannual euu-apot 
nunibms. 

..... 
1.0 I July. ......... 
1.3 October ....... 

. neqtember.. .. 1.6 I September .... 
2.0 .{t;;toher ....... 
1.3  ' Aue(ust ........ 
1.6 deGteniber .... 
2.7 Septemb er.... 
1.6  h u g U S t  ........ 
2.0 September.. .. 
1.6  October ....... 
1.3  September .... 
2.0 ' , {  be p temb er.... . IC oker.. ..... 
1. ti September. _ _ _  
2.3 Septsmber.. .. 
1.6 AUgluSi ........ 
2.3 Scptemlm.. .. 
1.6  Septe:nl,er .... 
1.0 October ....... 

qnm . 
<800 ........ 
doo-lml..... 
1-1 400.... 
140&1mo... . 
ISM)< ....... 

0 0  1 4  
16 35 la 16 
15 41 8 31 

I5 4 1G k 10 1 4  

bf +3 

m m +2 -3 

m -1 
b1 +2 

extent of de clouds usually depend upon the strength 
of the wind. 

References have been made by meteorologists to the 
fact that cumulus clouds are of ten convection-formed 

1 Boo lalo 1015 

1 Absolute valuas of d e v h t h .  

FIG. 3.-SUII-SpOt numbers and epochs of annual iwarimuni typhoon frequency. 

(Broken Ilne-redative annual sun-spot numbers, has been supplied by the editor.) 

As for Yang-tze-kiang cyclones, Table 6 is added to 
point out that there is a general tendency for the 111- 
nual frequency of cyclones to decrease as the period of 
sunspot minimum is approac.hed. 
TABLE 1.-Relation between the annual rainfall of Seoul and relahe 

annual sun-spot numbers. 

Number of cases in which those devht.ions oc- 

........... 6 11 ................. 11 4 

curred in the gears of sun-spot m x m a  or 
minima or 1 ear before or after It. 

The n u m h r  o?the other cases 

TABLE &-Period of annual nmimum typhoon frequmcy. 

I gaximum I 
freluency. I 
values of , TIme of maximum typhoon Smoothed t h e  maxlmwn 
typhoon ! flquency. I typhoon frequehcy. 

- I- Decade. ............ 
1.8 
3.3 
1.5 
3.5 
3. 6 
2.6 
1.9 
2. 4 
2.0' 
1.3 
3.0 
1.5 
2. 8 
3.8 
3.1 
1.6 
3.8 

. 1.6 
3.1 ............ 

Relative annud slr,-spot numbers. I 1897 ......... 1 
1901 .........I 
1s9s ......... 
1900... ...... 
19W.. ....... j 
1913 ......... i 

IN.?.. ....... 
1R):j.. ...... .! 
1!H)7.. ....... 
190s.. ....... 
1909 
1>1@ 
1311 ......... 
lW!.. ........ 
1 x 2 . .  ....... I 
1914.. ........ 
191.5 
191ti 
1917 ......... 

....... 1 w.. I 

lw!.. ...... .! 

......... I ......... 

......... i ......... 

Annual &% 
rainfall. 

Fre- Per 
quency. mnt. -- 

2 0 4 0  Total. 

4 14 
4 15 34 11 

4 14 9 50 a 8 18 13 
3 10 4 9 4 18 17 12 
2 7  4 0  1 4 1 0 7  
2 1 3 7 3 1 2  12 8 

29 ...... 44 ...... 55 ...... 144 ...... 

TABLE 2.-Relatiow between relative a n n d  sun-spot numbers and the 
annual rainfall of Seoul the third year after. 

mm. 
<BM) ........ 
tm-800...... 
m10M).  .... 
1w0-1'2 oo.... 
12M)-1400.. .. 
14o&1800.. .. 
16c+lmo. ... lrn< ....... 

2 5  
8 17 
9 19 

11 24 
3 7  
6 14 
3 7  
4 10 

T00tal.l 46 I...._ 

TABLE cj.-An m a l  frequency of Yang-&e-kiang cyclones. 
........ ... __ _-__ 

1909 1910 1911 1912 t:! 1914 1915 1918 $3 
..... 9 7 7 9 4 9 1 0 1 3 1 0  11 Number ofcjclmcs 

Year. I Relative aunual sun-spot nurubers. 

I 
2040 I 40-80 1 SO< I Tutal. 

I 
Rainfsll 

Y Z ?  

' CUMULUS CLOUDS OF HAWAII. 

By ANDREW M. HAMRICK, Meteorologist. 
[Dated: Cheyenne, Wyo., June 23,191&] 

The cu~llulus clouds of Hawaii, especially those which 
ile up over the Koolau Mountains on the ,Island of 

bnhu, are so remarkable in their method of formation 
that a brief description of them may be interesting in 
connection with the- Bureau's renewed activities in the 

1 2  0 

1s 3s 11 46 
10 21 7 29 
1 . ?  1 4 1  

4; ...... 24 ......I 
I 

2 1  
50 25 
55 3s 

R 15 

143 ___._. 

2s 20 

-- 
ToW.1 461  ._.._.I 261 _ _ _ _ _ . I  

TABLE 3.-Deviuation of annual rainfall in western Japan from normal, 
in  relation to the epoch of maxima and minima of mirnual sun-s,:ot 
numbers. 

Deviation 
of 

dnfall . 

+35 
-23 
-22 
-20 
+i7  
+15 
+15 
+15 
+12 
+11 
+11 
+11 
+11 
-11 
-11 
-10 

Pear. 

-8- 

M 
Y 
Y 
m 
m 
bI 
Y 
Y 
m 
m 
m 
M 
m 
m 
m 
Y 

1905 
1904 
1884 
1913 
1890 
1015 
1885 
1836 
1898 
lsol 
1902 
laog 
1911 
lasg 
1893 
1805 

-9 
+s 
+S 
+8 
-6 
-6 
-5 
-5 
-5 
+4 
-4 
+3 
-3 
-2 
+1 

0 

1S97 
1900 
1 m  
1914 
IW 
1903 
IS92 
1857 
1sss 
1908 
1699 
1896 
ls00 
1907 
1891 
1910 


